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Heart rhythm is stabilized within the heart's free running cycle by detecting arrhythmias via a sensor (10) 
in a mammalian subject, and then electronically stimulating the subject's vagus (16) and cardiac 
sympathetic nerves (18) with a neuro-cybemetic prosthesis (12). More specifically, vagus efferent is 
stimulated to directly cause heart rate to slow down, while cardiac sympathetic nerve efferent is 
stimulated to cause the heart rate to quicken. Simultaneously, afferent from vagus and/or cardiac 
sympathetic nerves induce the brain (20) to employ the brain's natural mechanisms of heart control. Such 
nerve stimulation works in harmony with the body's natural mechanisms of heart rhythm control. 



WO9713550 (A1) 
'S EP0854742 (A1) 
"9 US5700282(A1) 
"| EP0854742 (A4) 
'S EP0854742 (AO) 



esp@cenet x-^-^&ttfc&rifc-T— * - Worldwide 



mn*mm (jp) 02) ^ ^ f^p ^ n (a) aDwtim&tt*** 

#^Fl 1-514268 

(43) ^ a ¥£11*0999) 12£ 7 B 

(5i)i n ta« mm*$ f i 

A6 1N 1/362 A 6 1 N 1/362 



**** ^fiHBEM* # (£19K) 



(2D tamm 


ft»¥9-515139 


(7DB8SA 




(86) (ffi)HljtBB 


¥& 8* (1996)103 9 B 




■iXyX)Vm 422 62 ^^~ir. 


(85)ffliPJtS/flB 


¥j£lO*U998)4mOB 




XHJ-h 34 




PCT/US 9 6/1 6 139 


(72)»M# 






WO 9 7/13650 




422 62 =y 




¥J«9*P(1997)4fll7B 




S/y Xb'J-h 34 


(31)«5fe«*«^ 


0 8/5 4 2. 7 5 9 


(74)ftMA 




(32)«ft0 


1995*10^130 








#H (US) 






(81)ffj£B 


E P (AT, BE, CH, DE, 






DK, ES, F I, 


FR, GB, GR, IE, IT, L 






U, MC, NL, PT. SE), AU, CA, I L, J 
P 







(57) 

0) fciOfttHU *^-rtttMfr©Jfcfc«« (16) R 
tf<fr»3S»ffig (18) fci-DK/t^y^yn 



FIGURE 1 

12 




20 



(2) 1 1 -5 1 4 2 6 8 

1 . &<oxM : 

(b) 4? a < t ^-^<Dmi^y^t^^A(Dm^mR^m^mnmKmm^ 

2. IIS (b) ^A©^K#»*^«OiSilft^-f^/UF«aC**J:^K'i:« 
^H^ISI i KK«<&#ifc. 

4 . 4>%<ki> - o * a o mtnu% rj-(M^mm t mm 

6 fcfEft^fe, 

8. TtKDXm : 

(a) l«&±©*ffifc*^^?*;u£jgjWfi9fc2|.& J: ? £ -a - n-fr-f 
7 r> 7'n r --tf £ y n ^ 5 > ^* U 

^^^A<7)>L«H)^^^b?^^^i6<?)^o 

9 . i ffl*>*fc#&j&»g;& v&m$&nmw% km* *i* »*« s tie 



(3) 1 1 -5 1 426 8 

* t garni- a is $• ^ t> a k £ SBfi-r a 0 

11. 4> ft < t 4 1 ^^m^A^M^^W^S O^flSSSS&flJg £&ftfe £ 

ti&m*m i o tis^co^vio 

13. 4>£< t i, i ««m@^--m@T^^m*a i o Ktm^^o 

14. 4? ft < t £ 1 IS^mfe^M *'-7-»*?,i>» 1 o Ktmvu 

fee 

1 5. ^a-nt^^f7^nf-iftltlIIIi:iU«^ 
tttb-f 4fc*^)#ftfc , 4? ft < t <b- o^lT-v^t^^-i-D^M 
^7*nf--^^^A^M^gS^K^#^tiJ^^ti3i^?tfe^^gt 

1 6. 4>4< t >b lfl©m-?>'^JV*SI*fc*«>^li* 1 #-*ffi"T?*-oT^ 

S8l7-f^^^Ml 5 tcfa«oSfio 

17. 4>ft <tU «<7)m^-->^^^^SI^^a6<75^^*\ 

o t -en-r*i#,-^ 9 - igt»9TV) & ^T&smM 1 5 1 mm<vm 
T-&&m&m 1 5 ^te®<7)^to 



(4) 1 1 - 5 1 4 26 8 

- a. - n -9- 4 t < * f - -7 * 7° n -f - -t? £ « ffl t" & 'L«# K) ^ ff 5e* fc 
#^$J fi % — ^ - n -f ; * ^ .f* 7 ^ n t ~ -if Cneu rocyberneti c prosthesi s) 
unning cycle ) ft iz ^BMM £«#T £ fz tXD >iMM Mtm K MtZ> 0 

if - h n ? ij -fe ij > # < C § & 0 3£#j$& \t± < & ft tl f 

ist^s:!^ ^ - * - * - tf^Mffl 3 *l£ „ i<7)M(±. (il^'L/ft 



ii ^^m^mmmwrn (aicd) «wcat-t-^ *&^^ec 



(5) W*¥ 1 1 - 5 1 4 2 6 8 

,fc -5 H ift it^BWm &-to m k. if, e;v^7r-fftfe, ] . Thoracic 
Cardiovas, Surg. 56(1): 71-52 (July 1968) £#03 £ tUc>^ 0 K^g^mK 

$i&oo *U jft *f »t (i "C it W-M^tttZ 8f 3£ t 5 it ^ o ? o 
*-*-*i&3?fc PCTS-S^V/O 9 3/2 1 8 2 4f ( V 

* - m#: £ as t -r * t ^ mm * g t mc^m * # s 1 1- a 0 

lot, ««3v>-ni, -B#fi!i^m^fiW^^M^«t?T^#^7t^oD 
MoT, f.t4^^M^^^ffl^^^'¥-e^ £ X 1 ^MCoi^<?)f 

*%Wtt, A <rj^&Wm *%mik2-£Z>)i&Zmt-tZ>o ^co^mt, (a) 
A<?)^K#i;£^--^- LT^M^^tBL, *3£|RUi&£T\ (b) < t 



(6) 1 1 - 514 2 6 8 

(a) ^a-D^^;^f^7'DT-t^yD77 5 > ;T LX WJ-y ¥ t ^ * 

o s £ k A6 <& « a ii , a <^)^«#tt * ^i<o i * o * i ? la « 

, £ <&^g#- - n +)• -i A* f ^yof-ft ST- ft K £ft jH| # £ * a & 
-o^Ifi/ 7 -HV£A?> OMMRSaK ttft HEIl*K:j£Sjfca<Z>#gS* 

oT, ^Mx- ? #~ ,x - n / ^f ^ 7* n f - J: f i ? a, £ ft 

^m^su$y a* * w^fiisafitte tgot, - at h <onm k & ^ r 

(±> i 4 £S& -9- 4 * ju E*J TM^ ft * g Sbft K TO f & <o tc » ^ o T v» * 
Sett, S AXfiA VlSSBfc ^lffi£'M!kttg$EK frfrb oT^4 &££>bt£ 



(7) 1 I - 5 1 4 2 6 8 

mm *r ■< z t im -r <r> % ® n & & & n v&m&mwm<o nm<v 

ttgtt, S AgJfif&tfA V £35 co £ tm$H±<£>i#« $LZh 0 $ fc, 

&jtnmi o-^m.^M * b <D^mnu<DWMmm \± , sa^ 

r--fe'^«t-S 0 fflf& "i^Ittg" tit. i£T~M«i:§}±, MmmR 



(8) ftmW- 1 1 - 5 1 4 2 6 8 

mm, *&m<omt L^^mm^Knm^m^i-o m 1 v^-tx n 

4' f- 7 ? 7°n t- ~ W\ .< £ *> -o^>at^#g l 6 (IK^itt^) # 
< fc & 18C^^^J1 JtO 7 -fir, K It 

mmmmi, ^h^^mtm (recruitment effect) XSi$fitJ&^ J: "9 . M 
£ mS'JI" & £ £ ^Tl , ? If 7 n ^ 9 5 > ^ $ ft a'7 ^ - ? - K Gt-o X £ \f tz 

®fc<vmmz-i&cxi&+-y'y^}v*Wifct&<> l^lt, -i-ot-f 

© t o T£ m - * - n -9- ^ A* * y * f n f - * li , £ i*# "C 
)mi\X$> »9 , TlUg-CA^t* ££ 0 $?2 L^-i-nt'f^f '^^nf-^fli 
, ^S#f^ 5 , 0 2 5, 8 0 7f, ® 4, 8 6 7, 1 6 4^^4, 702 



(9) ftjft¥ 1 1 -5 1 4 2 6 8 

filEtf^ t^SfS L^T^o^o Sirs Lv> |g « 4' -/ n r - -fc* Ji , 

Sfc5. 1 5 4, 1 7 2-ttc^Sfflt|e®$*LT^So £<&HjF©£8B*fl*fc3lffl 

tJitf'iotii ic-^Aij^,^ co h ~f~z> 0 e^HMfl^ y a r - tt > 

$ L < fiW^ 7^#S^L^fc#ig 0&tbS#£flg StfiS^tt 

m % m * * h t ^ ^ x. 4 v> ^x t±£ < 4 v» g at^ms* 5 **^ k & s 

6 # ^mtl»^5*^. ~am $ L<, MI;i«I!#I^4, 5 7 3, 4 8 1 f5 
^ 5, 1 5 4, 1 7 2^KB|j3<3ftTV»*Q jff L < tt. h>WLW>%%. 

it, nm t- <t *) mm 2 n%w®/&im&&<D]&& t is t ^ &x itznx 15 t 

; m<7>M$xp_vx^z> 0 &%.nm<D±<bsmm%. vrbmnm a . >m^$r 
&(DmKm&fewmftKU®z titv^o lot, tKm&mLmthiitcf-m 
mmxzixh<D®m<v£xzM&-fz>zttf-%ffcx*>z 0 



CIO) ft&T- 3 1 - 514 2 8 8 

a j: $ rt-^mfe x^-M^ms^jffl-rs £ t 

U ioS&^fcliS&ttav- Kfc LTftfflU :/ o r -- -if \i x fi 

& k EST * £ t § * 0 fcnom&tt, /u*°-9~fijist^Mi- 

^mm<v ?jy<nmmt, a - v x f± s - a is® #± k & * ? ^ 
so K&&&kmftm<om&<t*&&ft-r*> - 1 ^st* & * h a * v - 

£ £K«>* fcS<i:Slt4it # S "C £ S $^lt#S« *!) i» * ft;*; K * 2> tz 



(11) mmW- 1 1 - 5 1 4 26 8 

mzzh^mKzmtzx, tot, *xte«#gtt, mm*p-Xtt%m<D 
, ^smw^l^mi (pvo 

K#itl> M.tJ, E K G > EKGfcSOWOI^WIjItU EK G?^m-?>*£ ?&0* 

JE-t^-li, 1W;Ltf, *#0^*H (EKG) XMffiK«fcoTM5ER#<7),iU£ 
©'M»#ft£fctil-*-a iH ! fg4, EK GfcJ:£*fcfcbl4, ^<~- x * - % ■- Km 
&m>>~lA < 1E«c£ *LT^&o fUfi\ WO 9 3 /2 1 8 2 4 

t-rzo Hc> -t>^-fiii»^Mtt^^tb1-*^sc^fflT*&o £*U4, 

m^v^t-^ ekg) * i ^KKjisaa r jiiiattflpffitiwjiLftv»<o-c, 

-t >-^-ii, *f&s$ (•-: J: it <£• f L L&^ 0 L^LT, -o^^MiT 

y d t - * <a 7°n ^ ^ 5 y 7 £ *Lfc [sjg&£M-e § sm^XfiMl- & 



(12) 1 1 -5 1 426 8 

5 > ^* $ ft .fc— y * - 9 T^i % 

* L 4 t t ft t* * t) 4 v> 0 ft £, & £ * fi= 4 <6 W # HI M (Si k o T gSEfc "C * 

So 

fiEtra-f^o #»h ^mmm, >t>mmm, ^mmmw^umM<D 
im^m^m^mmt^ t> **sm >^;p^^a^s^>^, £ft^i>&sfe* 

Kit**** >m<7>Mi± ^HJCt^tHo 

c^R£&#ig#ffi^*!litt3 ft£ £ § I* , £ft h<D&<i^ 



(13) 1 1 - 514 2 6 8 

a^ttea^KSiistttSoMaftii, ^r^<tm y/^u^^^^^n 

> ^II^---'. - uf ^ ^ -/u r - -if -t Jlfc &Jiv*OT?fc 

flatcii^n-So is ©is am, zK&fc<7)&m<7)&mwmmm*w< x ? kh^hs 



(14) <f#l!i¥ 1 1 - 5 1 4 2 6 8 

So 

-)o «^<£tu±\ +S-ftSfifS6*^, B?£#S^*^t4#S^«^t&/i^ 
JfcjSfcjKlijft 1 . 0-305 'J 7>^7-C2b&7^ ft 0 . 1 -fo 5 

, mmm%pt'?)< h^&<W'( mmm^im 1 o~ 

|fj3 0-9">f &5~&3 0 Ot^^V?;t*oTJ:v' 0 ^jw 

mo. 0 5~i5 v®<vm^mii>z.ktfx-zz> Q mmcommtte, 
ttits^ii, g«s l * -> n-frtfmfeKffimmh tut n o mi if, 

cU 0 fm^fi^ratsi, iiTSffltitin t) 



wtm it^ii>:t t a, i ^ tuts t%&, jji-o 

< V T >^70-£lI, 5 0 .0 ^--f ^ n#c7?/\';i^ijig$.^2 0 ->M £ ^/^^) 

im%-m.<r>®mmmk lth, 5 3 o#?> 200msec oa^x 

fplT^oT, 3 0 H ZRV2. 0 5 >J T > '<7 WmVtt h& o ,&£#*SJK* 
tl m & # IS £ ft o T ®^ £ 5& »t * i fc , * L T,ft^ © E K G £ r M 

^IS:Mt^S^*(i, S MSB. AVS® (Xl^Hi s com) XliStfifc 



(16) mm.¥ I 1 -5 1 4 2 6 8 

rmm <Dfem~m & , « m t& * - * tisitv^tgi k j: »j $ » 
$ .jt^m 1 t *s »t *> ^mx (±M£?srr & t g is * Mt- a o k ia 

X«»i»\ ^t£i#TJi, ^j&©J: ? £^jR<^Jg^Xtit#ttil£^*m 
»^ls<^v>f;H^o£fcK , 4l4G&£$^tT-#&'^,h^o :k-Uo Jl 

-fbx ^Jx.tfitjfaK feats ^ cor- ? iiftm-tz a t imfcxib & <> 

^t^Bt^^Jt&^^^^Slilll^^^m^^t*" , Epilepsi 3(1990), 31 
Suppl. 2:544-550 ; *7X«, ^feK j3 &4>ftgC^fc^7 -T^? MV 
> PACE Pacing Gin Electrophysiol . (Feb 
. 1992), 15(2): 2 35-243; " AK*^4fltj6*^tt»S^*iWHi«t 

Ottfl'fcKt&'Bf" , PACE Pacing Gin Electrophysiol . (Oct 1992), 15 (10 Pt. 

2) : i58i-i587co m $ ti x V) hnz> o «&fcg&#^*#T* §*<3**,ft 

it h M <0 M M#t% JSbfett jiW Mto'kRffl* * f> J® M<D 8 s h & 

li&^ofco i fc, : 1 - 5 mA, 1 0 - 5 0 H z , 

2 5 0 ms r?)V7,mx-8 4 #MoSBffl£teJB IT, E K G fc*!li»££tt 
fco *»*Xli«iaf[S*KSE-fkttBiC)e)*L4^ofco Wl^IKIH (P AC) , 

wl^m (pvo %vmmz&mM (pr) *&mtmmL, m%$>z>m 

£ ti/c 0 flMK& PACS^'PVC £ k 

hfrKZ ilfc 0 3b &mtT f± P V C (i 6 / h frh 3 / h KWJ? U to^t 
Ttt P A C ii 1 4 / h frb 5 / h KM^U JS!l TMi P A C (i 6 / h frb 3 



(17) 



mmW- 1 1 -5 1 4 2 6 8 



h liW^mJo f!lxJi\ #@#Sf8 5. 0 2 5, 8 0 7f, 
[WJ 4 , 8 6 7, 1 6 4 -^RtfH 4 , 7 0 2, 2 5 4 -^-fclfiflcO <£ 5 



1 I ~ 5 I 4 



FIGURE 1 

12 













14 



16 /\ 38 



20 



1 1-51426 



WEEHNATTONAL SEARCH REPORT 



A- CLASSinCAHON OF SUBJECT MATTER 
IPC<6) ;MJN 1/363 

us a. 










B. FIELDS . LRCHEi 










Mbudwkj tewnemHjoja ttarctol icuLMfiyucm system followed bv olasaScatwn tvmbois) —— 

IU. : «m9. 14. 42. 44. 43. US, 148 








*te< in ihe fielm searched 















C. DOCUMENTS CONSIDERED TO BE RELEVANT 



US 6.522.854 A (IDEKER et al.l 04 June 1996, enure 
document. 



US 5.203.326 A (COLLINS) 20 April 1993. entire document, 



hi of Ban C. Q i«« pun inffiily i 



05 NOVEMBER J»s 



«gwtoK»6fteoISAA!S 



KENNEDY J- SCHAETZtE " 

We DOIl 308-231 1 



